Relationship between c-src tyrosine kinase activity and the control of glucose transporter gene expression.
It has been shown previously that the rate of glucose transport in fibroblasts is accelerated by oncoproteins such as v-src, ras, and the transforming protein of feline sarcoma virus. This induction of glucose transport is associated with, and presumably caused by, induction of Hep-G2/rat brain glucose transporter gene expression. To determine the mechanism underlying the induction of glucose transporter gene expression by the v-src oncogene we studied cell lines that overexpress the normal counterpart of the v-src protein (c-src), or various mutants of the c-src protein. In these mutants, the tyrosines at positions 416, 527, or 519, or various combinations of these, have been replaced by phenylalanine by site directed mutagenesis, resulting in mutated c-src proteins that possess varying tyrosine kinase activity and transforming potential. Cells that overexpress the c-src protein show no changes in glucose transporter gene expression. However, when Tyr 527 in the COOH terminus of the c-src protein is replaced with Phe, the tyrosine kinase activity and transforming potential of the protein are increased and the protein acquires a potent ability to increase levels of glucose transporter mRNA and protein, as well as the rate of 2-deoxy-D-glucose uptake. This ability is abolished by the double mutation of Tyr to Phe in positions 416 and 527, which reduces the tyrosine kinase activity of the 527 single mutant. Thus, the ability of src proteins to induce expression of the glucose transport system is linked to the tyrosine kinase activity of the protein.(ABSTRACT TRUNCATED AT 250 WORDS)